Assembly of Fe/S proteins in bacterial systems: Biochemistry of the bacterial ISC system.
Iron/sulfur clusters are key cofactors in proteins involved in a large number of conserved cellular processes, including gene expression, DNA replication and repair, ribosome biogenesis, tRNA modification, central metabolism and respiration. Fe/S proteins can perform a wide range of functions, from electron transfer to redox and non-redox catalysis. In all living organisms, Fe/S proteins are first synthesized in an apo-form. However, as the Fe/S prosthetic group is required for correct folding and/or protein stability, Fe/S clusters are inserted co-translationally or immediately after translation by specific assembly machineries. These systems have been extensively studied over the last decade, both in prokaryotes and eukaryotes. The present review covers the basic principles of the bacterial housekeeping Fe/S biogenesis ISC system, and related recent molecular advances. Some of the most exciting recent highlights relating to this system include structural and functional characterization of binary and ternary complexes involved in Fe/S cluster formation on the scaffold protein IscU. These advances enhance our understanding of the Fe/S cluster assembly mechanism by revealing essential interactions that could never be determined with isolated proteins and likely are closer to an in vivo situation. Much less is currently known about the molecular mechanism of the Fe/S transfer step, but a brief account of the protein-protein interactions involved is given. This article is part of a Special Issue entitled: Fe/S proteins: Analysis, structure, function, biogenesis and diseases.